We used data from a behavioural survey of Ukrainian men and women aged 14-24 to examine the relationship between nine potential risk factors and two HIV risk outcomes: non-use of condom at last sex, and multiple sexual partnerships. Younger age at first sex was positively associated with both health risk outcomes, and condom non-use at first sex was associated with subsequent non-use of condoms at last sex. There were regional differences in frequencies of both HIV risk behaviours. Compared with those who reported living in the place they were born, not living permanently at the current place of residence was associated with a fivefold increase in the odds of multiple partnership for women but not for men. Alcohol and drug use were associated with higher odds of multiple partnership and the effect was greater among women than among men. The data analysed are cross-sectional so cannot establish causality. More studies are needed to confirm these results and investigate causal relationships between the possible risk factors and the two health risk behaviours.
INTRODUCTION
The STI (Sexually Transmitted Infections) increase which took place in the countries of Eastern Europe after the collapse of the Soviet Union was particularly pronounced among young people and indicates high prevalence of sexual risk behaviours in this group (1) .
Currently the number of new HIV infections in Ukraine is the second highest in the WHO European Region (2) . In 2006, the 18-24 yearolds constituted 17,6% of the new HIV cases in Ukraine (3) .
The HIV epidemic in Ukraine started among populations such as injecting drug users. Transmission through non-sexual means (e.g. sharing contaminated needles) is still the most important mode of infection (3, 4) . However, the role of heterosexual transmission has increased in the last decade: proportionally fewer affected individuals have any direct relationship with drug users (3) . From 1997 to 2006, the proportion of HIV transmission attributed to injecting drug use decreased from 83,6% to 44,3%, and the proportion of heterosexual transmission increased from 11,3% to 35,3% (3) .
In the first six months of 2007, most new HIV infections in Ukraine occurred either through non-sexual blood transmission routes, primarily injecting drug use (41,8%), or through unprotected sexual contact (37,4%) (4) . From 1998 to the present day, most HIV infection through heterosexual transmission has occurred among 20-to 39-year-old men and women, with increasingly higher proportions of cases among women than men (4) .
In Ukraine, there are important inter-regional differences in incidence of HIV, which is the highest in the east and south of the country and in the city of Kiev, and lowest in the west. These differences have been attributed to the different prevalence of injecting drug use in those regions (3) .
There has been a limited research on young people's sexual behavior in the countries of the former Soviet Union. However, this is a group with distinctive characteristics compared with adults with regard to health risk behaviour, which need to be taken into account for targeted interventions (5) .
Research outside the former Soviet Union has identified a number of factors associated with high risk sexual behaviour among young people. Early sexual debut has been associated with lower odds of using contraceptives and increased odds of multiple sexual partners (6, 7) . Condom use at first sexual intercourse has been associated with subsequent condom use (8, 9) . Large age differences between partners at first sex has been associated with less safe sexual behaviour (10) (11) (12) .
Greater religiosity has been reported to be associated with less sexual activity and proportionally less condom use when sexual activity does occur (13) .
There is no clear correlation between reported perceived HIV risk and reported risk behaviour. In some cases, perceived susceptibility to HIV is a significant predictor of higher condom use (14) , but in others, perceiving the risk of becoming infected as high or medium does not correspond with higher condom use (15) . In one study, young men reporting high risk behaviours also perceived themselves (probably accurately) at risk of HIV (16) .
Migration has been identified as an independent risk factor for the acquisition of HIV (17, 18) . Use of alcohol and drugs are associated with increased sexual risk behaviour and infection with STIs and HIV (19) (20) (21) (22) .
The purpose of this study was to examine factors associated with risky sexual behaviour among Ukrainian young people aged 14-24. We examine the effects of several exposure variables found to be associated with sexual risk behaviour in other settings on two outcomes representing sexual risk behaviour: condom nonuse at last sex and having three and more sexual partners within the last year. The proportion of sexually active young people who report using a condom for their most recent sexual intercourse is used as an estimate of sexual risk behaviour in other studies (23) . Recall of behaviour such as condom use, is acknowledged to be less challenging to respondents when linked to a specific event and may be less prone to social desirability bias (24, 25) . Also, use of condom at most recent sexual intercourse appears to be a reasonable proxy for consistent use, as the two measures have been found to be highly correlated both in cross sectional and prospective studies (26, 27) .
METHODS

Study Population
This analysis is based on the sample of young people from the survey 'Monitoring of Youth Behaviour as a Component of Second-Generation Epidemiological Surveillance' conducted by the State Institute of Family and Youth Problems and the Ukrainian Institute for Social Research, with the support of AIDS Alliance Ukraine. The survey was carried out between October 22 and November 13, 2004, in all the regions of Ukraine, AR Crimea, and the city of Kiev among young people 14 to 24 years old. The survey used a multistage stratified random sampling approach to ensure that the sample represents the general population by main socio-demographic characteristics (sex, age, type of the place of residence, region). Overall, 95% of the identified young men and women were interviewed.
The survey method was a structured face-to-face interview. A combined interview approach was used. This consisted of a face-to-face individual interview collecting general information, and a confidential self-administered questionnaires containing sensitive questions. After the face-to-face interview, the respondents filled in the self-administered questionnaire, sealed it in a separate envelope and returned it to the interviewer.
The survey collected information from young people about their sexual behaviour, sources of condoms, pregnancy history, knowledge of and attitudes to HIV/AIDS. Demographic data were also collected.
Measures
Sexual risk behaviour among those who reported being sexually active during the last 12 months in this study is based on two indicators: multiple sexual partners during the last year, and condom non-use at last sex.
Multiple partnership is defined as having three or more sexual partners in the last 12 months.
Because of the way the questionnaire was worded, for the purpose of analysis it was necessary to combine variables indicating condom use at most recent vaginal sex and most recent anal sex. If a person reported using condom at both vaginal and anal sex, or either kind of sex (when reporting just one of them), they are considered 'lower risk'; if a person reported not using condom at either vaginal or anal sex or both, they are considered 'higher risk'.
Respondent characteristics/exposure variables include current age, sex and marital status of respondent, age at first sex, age difference from partner at first sex, condom use at first sex (the survey did not distinguish between anal and vaginal sex in questions about "first sex"), religiosity, perceived risk of HIV, migration status, current region of residence, alcohol and drug use.
We used χ 2 tests to assess univariate associations between the dichotomous outcome variables and the exposure variables. Logistic regression was used to calculate the odds ratios for both outcomes, adjusted for the explanatory variables described above. In the logistic regression models, current age was fitted as continuous variable, while age at first sex, age difference from partner at first sex, alcohol use, and perceived risk of HIV were treated as ordered categorical variables. Interaction between each exposure variable and demographic variables (current age, sex, marital status) were assessed with likelihood ratio tests. For significant interactions, we conducted logistic regression stratifying by the exposure variable that showed a significant correlation. Because sex interacted with marital status, we analyzed men and women separately.
RESULTS
The distribution of responses by exposure and outcome variables is presented in Tables 1 and 2 .
Condom Non-use at Last Sex -Univariate Results
Forty-nine percent of respondents (539 individuals) reported non-use of condoms at last sex. Table 3 shows the crude odds ratios for non-use of condom among women and men, and each exposure variable.
Men and women who reported not using condom at first sex were significantly more likely to report unprotected intercourse at last sexual encounter: OR 4.39 (95% CI 3.07, 6.27) for men and OR 4.01 (95% CI 2.74, 5.88) for women. Compared with women who estimate their HIV risk as high, women who believe they are not at risk of contracting HIV were more likely to report non-use of condoms, OR 1.76 (95% CI 1.11, 2.78). Region of residence was significantly related to condom non-use among men who live in the north and east [respective odds ratios 2.12 (95% CI 1.18, 3.8) and 2.53 (95% CI 1.55, 4.13)], compared with men who live in the west. There was no such relationship among women.
Age at first sex, age difference between partners at first sex, religiosity, recent migration, reported alcohol and drug use were not significantly related to likelihood of condom use at last intercourse for men or women.
Multivariate Results
Marital status, sex, and current age were significantly associated with non-use of condoms. Married and cohabiting respondents were more likely to report condom non-use, and proportionally more women than men reported not using condoms at most recent intercourse. Increasing age was related to decreasing condom use at last sex. Table 4 shows the odds ratios for non-use of condom among women and men adjusted for marital status and current age.
Older age at first sex seems to have a protective effect in that it is associated with higher odds of condom use at last sexual in- tercourse. Men who were over 17 years old at sexual debut were less likely to report non-use of condom at last sex compared with the baseline category of those who were 10-16 years old at their first sex (OR 0.67 (95% CI 0.45, 0.97).
Young women and men who reported not using condoms at their first sexual intercourse were nearly four times more likely to report non use of condom at last sex compared with those who reported using condom at sexual debut. Young men who lived in Women who assessed their HIV risk as 'unlikely' or 'no risk at all' were 1.9 times more likely to report not using a condom at most recent intercourse, after taking account of the effect of marital status and current age. 
Multiple Sexual Partners -Univariate Results
Twenty-six percent of the respondents (340 individuals) reported having three or more sexual partners within last 12 months. Table 5 presents the crude odds ratios for multiple sexual partnership among men and women.
In the univariate analysis, older age at first sex was significantly related to reduced odds of having three or more sexual partners in the last year. Women whose first sexual partner was 1-4 years older were less likely to have multiple partners compared with women whose first partner was 5 or more years older, OR 0.48 (95% CI 0.28, 0.83). Compared with those who estimate their HIV risk as real, women and men who believe they are not at risk of HIV were less likely to report multiple partnerships (OR = 0.39 (95% CI 0.22, 0.7) and OR=0.45 [(95% CI 0.31, 0.66), respectively]. Women living in Kiev were over three times as likely to report multiple partnerships as women in the west. Women and men who reported using drugs were also more likely to report multiple partnerships [OR=9.03 (95% CI 3.61, 22.58) and OR=3.39 (95% CI 2.02, 5.70) respectively].
Condom use at first sex, religiosity, recent migration, and alcohol use in the past month were not significantly related to multiple partnership in the univariate analysis.
Multivariate Results
Marital status and sex, but not current age, were significantly associated with reports of multiple sexual partnerships in the multivariate analysis. Unsurprisingly, never-married people were more likely to report multiple partners in the last year compared with married and cohabiting respondents. Among unmarried, non-cohabiting respondents who were sexually active in the last year, 66% reported having one or two partners, and 34% reported having three or more. More men than women said they had three or more sexual partners. Table 6 presents the adjusted odds ratios for multiple partnership in women and men.
Respondents who were 17 years and older at sexual onset were less likely to report having three or more partners during the last year, compared with those who were 16 or younger at first sex [adjusted OR 0.59 (95% CI 0.35, 0.99) for women; adjusted OR 0.45 (95% CI 0.32, 0.64) for men]. Reporting a partner at first sex who is 1-4 years older, of same age, or younger, was associated with reduced odds of multiple partnership, compared with individuals whose partner was substantially (five or more years) older.
Women who report condom non-use at first sex are over twice as likely to report multiple partnerships than women who report having used condoms at first sex.
Estimating one's HIV risk as 'unlikely' or 'no risk at all' was associated with lower likelihood of reporting multiple partnership by women [OR 0.39 (95% CI 0.21, 0.71)] and men [adjusted OR 0.47 (95% CI 0.32, 0.70)].
Women who reported not living permanently in their current place of residence were over five times more likely to report multiple sexual partners compared with women who reported living in the town or city where they were born. There was no such relationship for their male counterparts.
Odds of multiple partnership were higher for women residing in Kiev [adjusted OR 2.78 (95% CI 1.04, 7.4)], compared with women living in the west of the country. Region of residence was not significantly related to multiple partnership for men.
Drug use was significantly associated with reports of multiple partnership among both among men and women, with the effect much stronger in women [OR 8.97 (95% CI 3.38, 23.76)] for women compared with OR 3.57 (95% CI 2.08, 6.13) for men.
Drinking less alcohol was associated with reduced odds of reporting multiple sexual partnership for both men and women, with the strongest effect among women who reported using no alcohol during the last month.
DISCUSSION
The purpose of this study was to investigate relationships between nine potential risk factors and sexual risk behaviour among young people aged 14-24 in Ukraine. The results suggest that most of the exposure variables are associated with either multiple sexual partnership or condom non-use. Some of the variables are associated with both risk outcomes.
Significant positive relationships for men and women were found between condom non-use at first sex and non-use of condoms at last sex. Younger age at first sex was also positively associated with both multiple partnership and condom non-use.
Women who report that their own risk of HIV is very low were almost twice as likely as women who consider themselves at high risk to report non-use of condoms after taking account of marital status and current age. These women may therefore be more likely to assume they are not at risk despite having unprotected sex, perhaps because they perceive their sexual partner as safe or for other reasons. This may put some of them at risk if the partner is not monogamous or is infected with HIV.
Among both men and women, perception of low HIV risk was associated with reduced likelihood of reporting multiple partnership and could be the consequence of less risky behaviour.
Alcohol non use was associated with significantly reduced likelihood of reports of multiple sexual partnership among both men and women, with the protective effect most prominent among women who never drink alcohol. However, frequency of alcohol use was not related to condom use at last sex. This is consistent with previous research findings of the positive link between drinking and indiscriminate behaviours such as having multiple sex partners, and the inconsistent link between alcohol use or non-use and protective behaviours such as condom use (28) (29) (30) (31) .
The relationship between the region of residence and reported condom non-use was significant only for men living in the eastern and northern regions but it suggests possible regional differences in risk behaviour, or at least of reporting that behaviour, as does the significant positive relationship between residing in the city of Kiev and multiple sexual partnerships among women. The city of Kiev and the east and north regions belong to the group of regions most affected by the HIV epidemic, and respondents from these regions are more likely to report non-use of condoms and multiple partnerships compared with respondents from the west region where HIV prevalence is lower. This suggests that the east and north regions as well as Kiev should be a priority area for interventions to tackle sexual risk behaviour.
A significantly older partner, as well as younger age at first sexual intercourse is associated with increased odds of reporting multiple sexual partnerships, even after accounting for the influence of other demographic variables. This finding chimes with studies in other settings which indicate that having a much older partner is associated with subsequent sexual risk bevaviour (10, 11) .
The association between migration status and multiple partnerships was only significant for women who reported they did not live permanently in the current place of residence. It is possible that being in a temporary location might give women opportunities for sexual activity otherwise restricted by family members or others, but this would need to be investigated by future research.
In common with other studies (31) (32) (33) , reported drug use is signifi- cantly associated with risk -in this case, a higher likelihood of reporting multiple sexual partnership, with a much stronger effect in women. This study has several limitations. We rely on young people's reports of their behaviour, which may not be accurate, although the self-administered questionnaire format may have reduced social desirability bias. Type of partner (permanent, casual, commercial) of the reported last vaginal and anal sex is not specified. We suspect this would have been illuminating. Frequency of alcohol use was assessed only for the past month; therefore we do not know the frequency of alcohol intake which occurred outside this period. Also, we have very little information about the frequency or type of drugs used by the respondents. Another limitation is that the data analyzed in our study are cross-sectional, therefore causal relationships can not be established. Finally, as with any survey, there may be factors that contributed to the two health risk behaviours which have not been examined in this study. 
